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(54) SUBSTRATE TREATMENT APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the 
contamination of the back of a substrate without 
performing the drying treatment of the substrate in a 
contaminated atmosphere of a chemical soln. contained 
in a washing soln. 

SOLUTION: A motor 3 for rotating the spin base 5 
having the surface opposed to the under surface of a 
wafer W to support the wafer W when the wafer W is 
supported in such a state that the under surface of the 
wafer W is allowed to be spaced apart from the opposed 
surface, a lower washing nozzle 29 for supplying a 
washing soln. to the under surface of the wafer W 
supported on the spin base 5, a side part washing nozzle 
23 for supplying pure water different from the washing 
soln. to the space between the opposed surface of the 
spin base 5 and the under surface of the wafer W 
supported on the spin base 5 from the lateral side of the 
spin base 5 after the supply of the washing soln. to the 
under surface of the wafer W by the lower washing 
nozzle 29 are provided to a substrate treatment apparatus. Therefore, the opposed surface of 
the spin base 5 can be washed and the contamination of the under surface of the substrate W 
can be prevented without performing drying treatment in a contaminated atmosphere of the 
chemical soln. contained in the washing soln. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The substrate support means which is the substrate processor which performs 
predetermined processing to a substrate, and supports a substrate in the condition of having the 
inferior surface of tongue of a substrate, and the opposed face which counters, and having made 
the inferior surface of tongue and said opposed face of a substrate estranging, The driving 
means which rotates said substrate support means which supported the substrate, and a 1st 
processing liquid supply means to supply the 1st processing liquid to the inferior surface of 
tongue of the substrate supported by said substrate support means, After supplying [ of the 1st 
processing liquid ] the inferior surface of tongue of the substrate by said 1st processing liquid 
supply means, between the opposed face of said substrate support means, and the inferior 
surface of tongue of the substrate supported by said substrate support means The substrate 
processor characterized by having a 2nd processing liquid supply means to supply the 2nd 
processing liquid which is different from the 1st processing liquid from the side of said substrate 
support means. 

[Claim 2] The 2nd processing liquid which the 1st processing liquid which is a substrate 
processor according to claim 1, and is supplied by said 1st processing liquid supply means is a 
penetrant remover containing a drug solution, and is supplied by said 2nd processing liquid supply 
means is a substrate processor characterized by being pure water. 

[Claim 3] The substrate support means which is the substrate processor which performs 
predetermined processing to a substrate, and supports a substrate in the condition of having the 
inferior surface of tongue of a substrate, and the opposed face which counters, and having made 
the inferior surface of tongue and said opposed face of a substrate estranging, While supplying 
the 1 st processing liquid to the inferior surface of tongue of the substrate supported by the 
driving means which rotates said substrate support means which supported the substrate, and 
said substrate support means A 1st processing liquid supply means to supply the different 2nd 
processing liquid from the 1st processing liquid after supply of the 1st processing liquid, After 
supplying [ of the 1st processing liquid ] the inferior surface of tongue of the substrate by said 
1 st processing liquid supply means, between the opposed face of said substrate support means, 
and the inferior surface of tongue of the substrate supported by said substrate support means 
The substrate processor characterized by having a 2nd processing liquid supply means to supply 
the 3rd processing liquid which is different from the 1st processing liquid from the side of said 
substrate support means. 

[Claim 4] The 3rd processing liquid supplied by the 2nd processing liquid which the 1st 
processing liquid which is a substrate processor according to claim 3, and is supplied by said 1st 
processing liquid supply means is a penetrant remover containing a drug solution, and is supplied 
by said 1st processing liquid supply means, and said 2nd processing liquid supply means is a 
substrate processor characterized by being pure water. 

[Claim 5] Where said substrate support means which is a substrate processor according to claim 
4, and supported the substrate by said driving means is rotated After processing from said 1st 
processing liquid supply means by supplying the penetrant remover of the specified quantity to 
the inferior surface of tongue of a substrate, In the condition of having made it smaller than the 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgLejue?u=http%3A%2F%2Fwww4.ipdl.i... 2007/11/30 



JP,200CM85264,A [CLAIMS] 



2/2 s<— v 



time of supply of the penetrant remover according either to said 1st processing liquid supply 
means at least of the rotational speed of said substrate support means, and the flow rate of the 
penetrant remover by said 1st processing liquid supply means The substrate processor 
characterized by having further the control means which makes pure water supply to the inferior 
surface of tongue of a substrate from said 1st processing liquid supply means. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the substrate processor which supplies the 
processing liquid which contains a drug solution in substrates, such as substrates for photo 
masks, such as a semi-conductor wafer and a glass substrate for liquid crystal, such as a 
penetrant remover and pure water, and performs predetermined processing of washing 
processing etc. 
[0002] 

[Description of the Prior Art] There is a substrate processor equipped with the spin base which 
supports a wafer where the inferior surface of tongue of a wafer is estranged, and the nozzle 
which supplies processing liquid, such as a drug solution and pure water, by the predetermined 
flow rate towards the inferior surface of tongue of a wafer from the center section of this spin 
base as this kind of a substrate processor conventionally, contacting the periphery section of 
the wafer which is a kind of a substrate. By making processing liquid supply to the inferior- 
surface-of-tongue core of a wafer by the fixed large flow rate from a nozzle, carrying out high- 
speed rotation of the spin base by a motor etc. in this substrate processor, where a substrate is 
supported Open the processing liquid supplied to the inferior-surface-of-tongue core of a wafer 
to the periphery side of a substrate with a centrifugal force, the whole inferior surface of tongue 
of a wafer is made to cover with processing liquid, dirt, such as particle adhering to the inferior 
surface of tongue of a wafer, is removed, and washing processing of the inferior surface of 
tongue of a wafer is performed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the conventional substrate processor 
mentioned above, in case the flow rate of the processing liquid supplied to the inferior surface of 
tongue of a wafer displaces greatly like [ the time of starting supply of processing liquid, for 
example from a nozzle, and at the time of stopping supply of the processing liquid from a 
nozzle ], the condition that the processing liquid from a nozzle is not temporarily supplied 
appropriately towards the inferior surface of tongue of a wafer arises. Therefore, the nozzle itself 
and the spin base may be polluted with the drug solution contained in processing liquid. 
[0004] Thus, since desiccation processing will be performed in the contamination ambient 
atmosphere of a drug solution at the time of subsequent spin desiccation when the nozzle itself 
and the spin base continue processing in the condition of having been polluted with the drug 
solution, there is a problem that the inferior surface of tongue of the wafer once washed with the 
processing liquid containing a drug solution will be polluted. 

[0005] This invention is made in view of such a situation, and aims at offering the substrate 
processor which can prevent that do not perform desiccation processing into the contamination 
ambient atmosphere of a drug solution, and the inferior surface of tongue of substrates, such as 
a wafer, is polluted. 
[0006] 

[Means for Solving the Problem] In order to attain the purpose mentioned above, a substrate 
processor according to claim 1 The substrate support means which is the substrate processor 
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which performs predetermined processing to a substrate, and supports a substrate in the 
condition of having the inferior surface of tongue of a substrate, and the opposed face which 
counters, and having made the inferior surface of tongue and said opposed face of a substrate 
estranging, The driving means which rotates said substrate support means which supported the 
substrate, and a 1st processing liquid supply means to supply the 1st processing liquid to the 
inferior surface of tongue of the substrate supported by said substrate support means, After 
supplying [ of the 1st processing liquid ] the inferior surface of tongue of the substrate by said 
1st processing liquid supply means, between the opposed face of said substrate support means, 
and the inferior surface of tongue of the substrate supported by said substrate support means It 
is characterized by having a 2nd processing liquid supply means to supply the 2nd processing 
liquid which is different from the 1st processing liquid from the side of said substrate support 
means. 

[0007] According to the substrate processor according to claim 1, the 1st processing liquid is 
supplied to the inferior surface of tongue of a substrate with the 1st processing liquid supply 
means, rotating the substrate support means to which the substrate support means supported 
the substrate in the condition of having made the inferior surface of tongue of a substrate, and 
the opposed face of a substrate support means estranging, and supported the substrate in this 
condition by the driving means. After supply of the 1st processing liquid, the 2nd processing 
liquid supply means supplies the 2nd processing liquid which is different from the 1st processing 
liquid from the side of a substrate support means between the opposed face of a substrate 
support means, and the inferior surface of tongue of the substrate supported by the substrate 
support means. Therefore, the 1st processing liquid which has adhered to the opposed face of a 
substrate support means with the 2nd processing liquid after the 1st processing liquid supply is 
removed. 

[0008] A substrate processor according to claim 2 is a substrate processor according to claim 1, 
and the 1st processing liquid supplied by said 1st processing liquid supply means is a penetrant 
remover containing a drug solution, and it is characterized by the 2nd processing liquid supplied 
by said 2nd processing liquid supply means being pure water. 

[0009] Since according to the substrate processor according to claim 2 pure water is supplied by 
the 2nd processing liquid supply means from the flank of a substrate support means after a 
penetrant remover is supplied to the inferior surface of tongue of a substrate by the 1st 
processing liquid supply means, the penetrant remover adhering to a substrate support means is 
removed by pure water. 

[0010] The substrate support means which supports a substrate in the condition that a 
substrate processor according to claim 3 is a substrate processor which performs predetermined 
processing to a substrate, has the inferior surface of tongue of a substrate, and the opposed 
face which counters, and made the inferior surface of tongue and said opposed face of a 
substrate estrange, While supplying the 1st processing liquid to the inferior surface of tongue of 
the substrate supported by the driving means which rotates said substrate support means which 
supported the substrate, and said substrate support means A 1 st processing liquid supply means 
to supply the different 2nd processing liquid from the 1st processing liquid after supply of the 1st 
processing liquid, After supplying [ of the 1st processing liquid ] the inferior surface of tongue of 
the substrate by said 1st processing liquid supply means, between the opposed face of said 
substrate support means, and the inferior surface of tongue of the substrate supported by said 
substrate support means It is characterized by having a 2nd processing liquid supply means to 
supply the 3rd processing liquid which is different from the 1 st processing liquid from the side of 
said substrate support means. 

[001 1] According to the substrate processor according to claim 3, the 1st processing liquid is 
supplied to the inferior surface of tongue of a substrate with the 1st processing liquid supply 
means, rotating the substrate support means which supported the substrate in the condition of 
having made the inferior surface of tongue of a substrate, and the opposed face of a substrate 
support means estranging, and supported the substrate in this condition by the driving means. 
The 2nd processing liquid which differs from the 1st processing liquid on the inferior surface of 
tongue of a substrate with the 1st processing liquid supply means after supply of the 1st 
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processing liquid is supplied. Furthermore, the 2nd processing liquid supply means supplies the 
3rd processing liquid which is different from the 1st processing liquid from the side of a 
substrate support means between the opposed face of a substrate support means, and the 
inferior surface of tongue of the substrate supported by the substrate support means. Therefore, 
the 1st processing liquid which has adhered to the opposed face of a substrate support means 
with the 3rd processing liquid supplied from the 2nd processing liquid supply means after the 1st 
processing liquid supply is removed. 

[0012] A substrate processor according to claim 4 is a substrate processor according to claim 3, 
and the 1st processing liquid supplied by said 1st processing liquid supply means is a penetrant 
remover containing a drug solution, and it is characterized by the 3rd processing liquid supplied 
by the 2nd processing liquid supplied by said 1st processing liquid supply means and said 2nd 
processing liquid supply means being pure water. 

[0013] Since according to the substrate processor according to claim 4 pure water is supplied by 
the 2nd processing liquid supply means from the side of a substrate support means while pure 
water is supplied by the 1st processing liquid supply means from the lower part of a substrate 
after the penetrant remover which contains a drug solution with the 1st processing liquid supply 
means on the inferior surface of tongue of a substrate is supplied, the drug solution adhering to 
the opposed face of a substrate support means is removed by pure water. 

[0014] Where said substrate support means which a substrate processor according to claim 5 is 
a substrate processor according to claim 4, and supported the substrate by said driving means is 
rotated After processing from said 1st processing liquid supply means by supplying the penetrant 
remover of the specified quantity to the inferior surface of tongue of a substrate, In the 
condition of having made it smaller than the time of supply of the penetrant remover according 
either to said 1st processing liquid supply means at least of the rotational speed of said 
substrate support means, and the flow rate of the penetrant remover by said 1st processing 
liquid supply means It is characterized by having further the control means which makes pure 
water supply to the inferior surface of tongue of a substrate from said 1st processing liquid 
supply means. 

[0015] According to the substrate processor according to claim 5, where the substrate support 
means which supported the substrate by the driving means first is rotated, the 1st processing 
liquid supply means supplies the penetrant remover of the specified quantity to the inferior 
surface of tongue of a substrate. Then, the 1 st processing liquid supply means supplies pure 
water to the inferior surface of tongue of a substrate in the condition of having made it smaller 
than the time of supply of the penetrant remover according either to the 1 st processing liquid 
supply means at least of the rotational speed of a substrate support means, and the flow rate of 
the penetrant remover by the 1st processing liquid supply means. If rotational speed of a 
substrate support means is made small, even if the pure water supplied from the 1st processing 
liquid supply means arrives at the inferior surface of tongue of a substrate, it will descend to the 
opposed face of a substrate support means in a core, and will flow into the perimeter of a 
substrate support means. Moreover, if the flow rate of a penetrant remover is made small, 
upwards, pure water will not be supplied from the 1st processing liquid supply means, but it will 
descend to the opposed face of a substrate support means, and will flow into the perimeter of a 
substrate support means. 
[0016] 

[Embodiment of the Invention] Hereafter, one example of this invention is explained with 
reference to a drawing. Drawing 1 is drawing of longitudinal section showing the outline 
configuration of the substrate washing station which is a kind of the substrate processor 
concerning this invention, and drawing 2 is the block diagram showing the outline configuration of 
a feeder style shown in drawing 1 . 

[0017] The revolving shaft 1 in the air is connected with the revolving shaft of a motor 3, and is 
pivotable to the circumference of a vertical axis by the drive of this motor 3. The disc-like spin 
base 5 is connected with the upper limit section of this revolving shaft 1 in one. Two or more 
support pins 7 which support Wafer W are formed near the periphery section of the spin base 5, 
contacting the periphery edge of the wafer W which is a kind of a substrate. By two or more 
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support pins 7, Wafer W is in the condition isolated from the inferior surface of tongue of Wafer 
W, and the opposed face of the spin base 5 which counters between predetermined, and is 
supported horizontally. 

[001 8] In order to wash the top face of Wafer W above the spin base 5, it has the up washing 
nozzle 9 which supplies penetrant removers, such as pure water and a drug solution, towards 
near the center of rotation of the top face of Wafer W, and the up gas nozzle 1 1 which supplies 
gases, such as inert gas, such as nitrogen gas, and a dried air, to Wafer W. Besides, free passage 
connection of the section washing nozzle 9 is made through the closing motion valve 13 at the 
penetrant remover source of supply 15, and a penetrant remover is supplied to the top face of 
Wafer W by closing motion control of the closing motion valve 13 by the control section 17 from 
the up washing nozzle 9. Moreover, after continuation connection is made and the up gas nozzle 
1 1 performs washing processing by the up washing nozzle 9 to the gas source of supply 21 
through the closing motion valve 19, by closing motion control of the closing motion valve 19 by 
the control section 1 7, it supplies a gas to the top face of Wafer W from the up gas nozzle 1 1 , 
and performs desiccation processing of Wafer W. 

[0019] The side of the spin base 5 is equipped with the flank washing nozzle 23 which supplies 
pure water between the top face of the spin base 5, and the inferior surface of tongue of Wafer 
W. Free passage connection is made through the closing motion valve 25 at the pure-water 
source of supply 27, pure water passes through the space between the opposed face of the spin 
base 5, and the inferior surface of tongue of Wafer W from the flank washing nozzle 23, and this 
flank washing nozzle 23 is supplied to the opposed face of the spin base 5 by closing motion 
control of the closing motion valve 25 by the control section 17. 

[0020] The lower penetrant remover nozzle 29 is formed in the centrum of the rotation section 1 
at the same axle. Free passage connection of the feeder style 33 later mentioned through piping 
31 is made at this lower penetrant remover nozzle 29. 

[0021] The cylinder-like gas supply way 59 is formed in the space between the inner skin of a 
revolving shaft 1, and the lower washing nozzle 29, the point of this gas supply way 59 functions 
as a gas exhaust nozzle 61, and gases, such as nitrogen gas, are supplied to the space between 
the inferior surface of tongue of Wafer W, and the opposed face of the spin base 5 from the gas 
exhaust nozzle 61. Free passage connection of the gas exhaust nozzle 61 is made at the gas 
source of supply 67 through the closing motion valve 63 and flow control valve 65 in which 
closing motion control is carried out by the control section 1 7. 

[0022] The umbrella type cutoff member 71 is attached in the upper limit section of the lower 
washing nozzle 29. This cutoff member 71 is formed in a configuration which covers the upper 
part of the gas exhaust nozzle 61, and the top face inclines so that it may descend towards the 
periphery section from the jet section 69. Although the illustration abbreviation is carried out, 
the gas which blew off from the gas exhaust nozzle 61 is directly supplied towards the inferior 
surface of tongue of Wafer W also from the stoma of a large number currently formed in the 
cutoff member 71, while it is supplied to the space between the inferior surface of tongue of 
Wafer W, and the opposed face of the spin base 5 from the clearance between the inferior 
surface of tongue of the cutoff member 71, and the opposed face of the spin base 5. 
[0023] Next, the feeder style 33 is explained with reference to drawing 2 . Drawing 2 is the block 
diagram showing the outline configuration of a feeder style. Free passage connection of the 1st 
pure-water source of supply 35 for supplying pure water to the end side of piping 31 is made, 
and, on the other hand, free passage connection of the lower washing nozzle 29 (refer to drawing 
1 ) is made at the other end side. In order to adjust the flow rate of the pure water from the 1st 
pure-water source of supply 35, the pressure regulator 37 is formed in this piping 31. Moreover, 
the flowmeter 39 which measures the flow rate of the pure water from the 1 st pure-water 
source of supply 35 is formed in the piping 31 of the downstream of this pressure regulator 37. A 
control section 17 asks for the difference of the flow rate measured with this flowmeter 39, and 
the flow rate (the 1st flow rate FV1) set up beforehand, and an electro pneumatic converter 41 
adjusts the pneumatic pressure to a pressure controller 37 based on the command electrical 
potential difference based on this difference. 

[0024] The chemical-feeding section 43 is formed in the piping 31 of the lower stream of a river 
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of a flowmeter 39. This chemical-feeding section 43 is equipped with three flow control valves 
45, 47, and 49 equipped with the function of a closing motion valve and a flow control valve, and 
the closing motion valve 51 prepared in the piping 31 of the downstream of a flowmeter 39 in 
order to enable it to adjust respectively the injection rate of each fluid to piping 31 
independently. 

[0025] The 1 st drug solution source of supply 53 is open for free passage, and the 1 st flow 
control valve 45 adjusts the injection rate of the 1st drug solution to piping 31, and the 2nd flow 
control valve 47 is opened for free passage by the 2nd drug solution source of supply 55, and it 
adjusts the injection rate of the 2nd drug solution to piping 31. Moreover, the 2nd pure-water 
source of supply 57 is open for free passage, and the 3rd flow control valve 57 adjusts the 
injection rate of the pure water to piping 31. 

[0026] In addition, all of closing motion control of the closing motion valve 51 and flow control 
valves 45, 47, and 49 are controlled by the control section 17 in generalization. Moreover, flow 
control valves 45, 47, and 49 are beforehand set up so that it may become a predetermined flow 
rate, and especially the flow rate adjusted by the 3rd flow control valve 49 is adjusted so that it 
may become the 2nd flow rate FV2 smaller than the 1st flow rate FV1 beforehand set up by the 
pressure controller 37. 

[0027] In case washing processing of the inferior surface of tongue of Wafer W is carried out, a 
control section 17 opens the closing motion valve 51 wide. While it is adjusted so that it may 
become the 1st flow rate FV1 with a pressure controller 37 through an electro pneumatic 
converter 41, and supplying the pure water from the 1st pure-water source of supply 35 to 
piping 31 It is adjusted so that it may become the 2nd flow rate FV2 smaller than the 1st flow 
rate FV1 by the 3rd flow control valve 49, and the pure water from the 2nd pure-water source of 
supply 57 is poured in to piping 31. Moreover, flow control valves 45 and 47 are adjusted and the 
1st or/and the 2nd drug solution of requirements are poured in to piping 31. Therefore, the 
penetrant remover with which the necessary drug solution was mixed only for requirements by 
the pure water of a large flow rate with which the 1st flow rate FV1 and 2nd flow rate FV2 were 
doubled is supplied to the inferior surface of tongue of Wafer W. 

[0028] Moreover, in case the jet section 69 and the covered member 71 of the lower washing 
nozzle 29 to which the penetrant remover adhered are washed, the closing motion valve 51 and 
flow control valves 45 and 47 are stopped, and it is adjusted so that it may become the 2nd flow 
rate FV2 of a small flow rate from the 1st flow rate FV1 by the flow control valve 49, and only 
pure water is poured in from the 2nd pure-water source of supply 57 to piping 31. At this time, 
by opening the closing motion valve 25 shown in drawing 1 , pure water passes through the 
space between the opposed face of the spin base 5, and the inferior surface of tongue of Wafer 
W from the flank washing nozzle 23, and a control section 17 is supplied to the opposed face of 
the spin base 5. 

[0029] Next, actuation of a substrate processor is explained, referring to the flow chart of 
drawing 3 . In addition, it omits about the explanation of operation with the up washing nozzle 9 
and the up gas nozzle 1 1 which are prepared above Wafer W. 

[0030] First, a control section 1 7 carries out the roll control of the motor 3, and carries out 
high-speed rotation of the wafer W at the 1st rotational frequency (step S1). The rotational 
frequency at this time is for example, 600rpm extent. With rotation initiation at the 1st rotational 
frequency of Wafer W, a control section 17 While supplying the pure water adjusted so that the 
closing motion valve 51 might be opened wide and it might become the 1st flow rate FV1 (a part 
for for example, 2.4I./) with a pressure controller 37 through an electro pneumatic converter 41 
to piping 31 from the 1st pure-water source of supply 35 The pure water adjusted so that it 
might become the 2nd flow rate FV2 (a part for for example, 0.51./) by the flow control valve 49 
is poured in from the 2nd pure-water source of supply 57 to piping 31. Furthermore, the drug 
solution of the specified quantity is poured in to piping 31 through flow control valves 45 and 47 
from the 1st drug solution source of supply 53 and the 2nd drug solution source of supply 55. 
The penetrant remover with which the drug solution was mixed by the pure water of a large flow 
rate (a part for 2.9l./[ This example ]) with which the 1st flow rate FV1 and 2nd flow rate FV2 
were doubled is supplied to the inferior surface of tongue of Wafer W from the exhaust nozzle 69 
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of the lower washing nozzle 29, and the inferior surface of tongue of Wafer W is washed by the 
penetrant remover. (Step S2) 

[0031] Therefore, with rotation of the wafer W in the 1st rotational frequency, a penetrant 
remover moves toward the periphery section from the inferior surface of tongue of the core of 
Wafer W, and it disperses around while a penetrant remover makes the penetrant remover 
supplied by the large flow rate supply with sufficient vigor to the inferior surface of tongue of 
Wafer W from the jet section 69. In addition, the drop containing the particle adhering to the 
droplet of the penetrant remover which contains a drug solution at this time, and the inferior 
surface of tongue of Wafer W adheres to the cutoff member 71 of the lower washing nozzle 29, 
or the opposed face of the spin base 5. 

[0032] Next, a control section 17 stops the condition and flow control valves 45 and 47 holding 
the 1st rotational frequency in step S1 mentioned above, and suspends the impregnation to the 
piping 31 of a drug solution. Therefore, since only pure water is supplied to the inferior surface of 
tongue of Wafer W from the lower washing nozzle 29 by the large flow rate (a part for 2.9I./) at 
Wafer W, washing by the pure water to the inferior surface of tongue of Wafer W which was 
touching the penetrant remover is performed (step S3). In addition, at this time, it continues 
being in the condition in which the drop of a penetrant remover adhered to the cutoff member 71 
of the lower washing nozzle 29, or the opposed face of the spin base 5. 

[0033] A control section 17 carries out the roll control of the motor 3, and rotates Wafer W 
rather than the 1 st rotational frequency at the 2nd rotational frequency which is a low speed 
(step S4). The rotational frequency at this time is for example, 20rpm extent. A control section 
17 opens the closing motion valve 25 wide, and starts supply of pure water from the pure-water 
source of supply 27 through the flank washing nozzle 23 with rotation initiation of the 2nd 
rotational frequency of Wafer W to the space between the inferior surface of tongue of Wafer W, 
and the opposed face of the spin base 5. Moreover, while stopping a shut-off valve 51, a flow 
control valve 49 is considered as as [ the condition of having opened wide ]. Consequently, the 
pure water adjusted so that it might become a small flow rate (a part for 0.5I./) by the flow 
control valve 49 is poured in from the 2nd pure-water source of supply 57 to piping 31, and it is 
supplied from the lower washing nozzle 29. Therefore, it flows down to the covered member 71 
of the lower washing nozzle 29, without going upwards, pure water moves toward the periphery 
section with rotation of the wafer W in the 2nd rotational frequency from the inferior surface of 
tongue of Wafer W, and the pure water supplied by the small flow rate disperses around. At this 
time, the drop of the penetrant remover adhering to the exhaust nozzle 69 and the covered 
member 71 of the lower washing nozzle 29 is removed (step S5). 

[0034] A control section 1 7 carries out the roll control of the motor 3, and rotates Wafer W 
rather than the 2nd rotational frequency at the 3rd rotational frequency which is a low speed 
further (step S6). The rotational frequency at this time is for example, 10rpm extent, a control 
section 17 carries out the closedown of the flow control valve 49 — while taking, the closing 
motion valve 51 is opened wide and control of a pressure controller 37 is resumed. Thereby, 
from the lower washing nozzle 29, the pure water of the 1st flow rate FV1 (a part for 2.4I./) is 
supplied. Therefore, although the pure water supplied from the exhaust nozzle 69 of the lower 
washing nozzle 29 goes to the inferior surface of tongue of Wafer W, with rotation of the wafer W 
in the 3rd rotational frequency, somewhat, pure water falls from the center of rotation of Wafer 
W, to the opposed face of the spin base 5 toward the periphery section, when it spreads to some 
extent, breadth and, and flows down toward the periphery section. Thereby, the drop of the 
penetrant remover adhering to the opposed face of the spin base 5 is removed (step S7). 
[0035] Next, a control section 1 7 rotates Wafer W at the 1 st rotational frequency (600rpm) again 
(step S8). And a control section 17 opens a flow control valve 49 wide, and pure water is 
supplied to the inferior surface of tongue of the wafer W by which high-speed rotation is carried 
out by the large flow rate (a part for 2.9IV) from the lower washing nozzle 29. Therefore, the 
inferior surface of tongue of Wafer W is again washed by pure water like SUTTEPU S3 mentioned 
above (step S9). 

[0036] Next, a control section 17 stops the closing motion valve 51, and suspends supply of the 
pure water from the lower washing nozzle 29 while it stops a flow control valve 49. Moreover, a 
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control section 17 carries out the blade latch also of the closing motion valve 25, and also 
suspends supply of pure water between the inferior surface of tongue of the wafer W from the 
flank washing nozzle 23, and the opposed face of the spin base 5. On the other hand, while 
opening the closing motion valve 63 shown in drawing 1 , it passes along the gas supply way 59 
from the gas source of supply 67, and the inert gas adjusted to the proper flow rate by the flow 
control valve 65 is supplied towards the inferior surface of tongue of Wafer W from the gas 
exhaust nozzle 61. And rotation of a motor 3 is further set as the 4th high-speed rotational 
frequency (for example, 3000rpm) from the 1st rotational frequency (step S10). Thereby, while 
Wafer W rotates at high speed, inert gas is supplied to the inferior surface of tongue of Wafer W, 
and desiccation processing of Wafer W is performed (step S1 1). 

[0037] After desiccation processing of this step S11 is completed, a control section 17 also 
suspends rotation of Wafer W with a drive halt of a motor 3 (step S12). In this, actuation of 
single string washing processing and desiccation processing stops. 

[0038] As mentioned above, in case the inferior surface of tongue of Wafer W is washed In case 
a penetrant remover is supplied by the maximum flow rate and the lower washing nozzle 29 is 
washed While carrying out low-speed rotation of the wafer W, in case pure water is supplied by 
the minimum flow rate and the opposed face of the spin base 5 is washed Since pure water was 
supplied by the middle flow rate while carrying out low-speed rotation of the wafer W The lower 
washing nozzle 29 and the opposed face of the spin base 5 can be washed only by comparatively 
easy control of actuation / un-operating. [ of a motor 3, flow control valves 45, 47, and 49 and a 
pressure controller 37, and the closing motion valve 51 ] Therefore, pure water can wash the 
lower washing nozzle 29 which became dirty from the penetrant remover at the time of washing 
of the wafer W by the penetrant remover containing a drug solution etc., and the opposed face of 
the spin base 5. 

[0039] Moreover, since pure water is supplied from the flank washing nozzle 23 between the 
inferior surface of tongue of Wafer W, and the opposed face of the spin base 5 in case the lower 
washing nozzle 29 and the opposed face of the spin base 5 are washed, at the time of 
subsequent desiccation processing, it can prevent un-arranging [ with which Wafer W is polluted 
by the adhering penetrant remover ]. 
[0040] 

[Effect of the Invention] As explained in full detail above, according to the substrate processor 
according to claim 1, the 2nd processing liquid supply means after supply of the 1st processing 
liquid between the opposed face of a substrate support means, and the inferior surface of tongue 
of the substrate supported by the substrate support means Since the 2nd processing liquid 
which is different from the 1st processing liquid from the side of a substrate support means is 
supplied Contamination of the inferior surface of tongue of a substrate can be prevented without 
being able to remove the 1st processing liquid which has adhered to the opposed face of a 
substrate support means with the 2nd processing liquid, and performing desiccation processing in 
the contamination ambient atmosphere of the 1st processing liquid after the 1st processing liquid 
supply. 

[0041] Since pure water is supplied by the 2nd processing liquid supply means from the flank of 
a substrate support means after the penetrant remover which contains a drug solution with the 
1st processing liquid supply means on the inferior surface of tongue of a substrate is supplied 
according to the substrate processor according to claim 2, the penetrant remover containing the 
drug solution adhering to a substrate support means can remove with pure water, and 
contamination of the inferior surface of tongue of a substrate can prevent, without performing 
desiccation processing in the contamination ambient atmosphere of the drug solution contained 
in a penetrant remover. 

[0042] According to the substrate processor according to claim 3, the 2nd processing liquid 
which differs from the 1st processing liquid on the inferior surface of tongue of a substrate with 
the 1st processing liquid supply means after supply of the 1st processing liquid is supplied. 
Furthermore, since the 2nd processing liquid supply means supplies the 3rd processing liquid 
whicfi is different from the 1 st processing liquid from the side of a substrate support means 
between the opposed face of a substrate support means, and the inferior surface of tongue of 
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the substrate supported by the substrate support means Contamination of the inferior surface of 
tongue of a substrate can be prevented without being able to remove the 1st processing liquid 
which has adhered to the opposed face of a substrate support means with the 3rd processing 
liquid supplied from the 2nd processing liquid supply means, and performing desiccation 
processing in the contamination ambient atmosphere of the 1st processing liquid after the 1st 
processing liquid supply. 

[0043] After the penetrant remover which contains a drug solution with the 1st processing liquid 
supply means on the inferior surface of tongue of a substrate is supplied, while pure water is 
supplied by the 1st processing liquid supply means from the lower part of a substrate according 
to the substrate processor according to claim 4 Since pure water is supplied by the 2nd 
processing liquid supply means from the side of a substrate support means, the penetrant 
remover containing the drug solution adhering to the opposed face of a substrate support means 
can remove with pure water, and contamination of the inferior surface of tongue of a substrate 
can be prevented, without performing desiccation processing in the contamination ambient 
atmosphere of the drug solution contained in a penetrant remover. 

[0044] Where the substrate support means which supported the substrate by the driving means 
is rotated according to the substrate processor according to claim 5 After the 1st processing 
liquid supply means supplies the penetrant remover of the specified quantity to the inferior 
surface of tongue of a substrate, in the condition of having made it smaller than the time of 
supply of the penetrant remover according either to the 1 st processing liquid supply means at 
least of the rotational speed of a substrate support means, and the flow rate of the penetrant 
remover by the 1st processing liquid supply means Since the 1st processing liquid supply means 
supplies pure water to the inferior surface of tongue of a substrate, it can descend to the 
opposed face of a substrate support means, can flow into the perimeter of a substrate support 
means, and pure water can wash efficiently the substrate maintenance means and the 1 st 
processing liquid supply means which became dirty from the penetrant remover containing a drug 
solution. Consequently, contamination of the inferior surface of tongue of a substrate can be 
prevented still more effectively, without performing desiccation processing in the contamination 
ambient atmosphere of the drug solution contained in a penetrant remover. 



[Translation done.] 
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